Claims : 

\ 1. A noise checking method used upon circuit 
designing for checking noise which has an influence 
on a asignal waveform which propagates in a noticed 
wiringy line on a design object circuit, 
characterized in that it comprises the steps of: 

producing a simulation model of a circuit 
portion relating to the noticed wiring line; 

performing a simulation using the simulation 
model to calculate a signal waveform which 
propagates in rhe noticed wiring line and calculate 
a noise wavefornK superposed on the signal waveform 
in the noticed wiping line for each kind of noise; 

synthesizing xslie signal waveform and the noise 
waveforms calculated for the individual kinds of 
noise with generation timings of the noise 
waveforms taken into consideration to obtain a 
noise composite wavef oVm which is the signal 
waveform on which the noiise is superposed; and 

performing noise checking based on the noise 
composite waveform, \ 

2. The noise checking metnbd as set forth in 
claim 1, characterized in that, where an adjacent 
wiring line to the noticed wiring \ine is turned 
back in such a manner as to have a ^plurality of 




5 proximate portions which can electrically 

6 interfere with the noticed wiring line, simulation 

7 models\re produced with regard to the individual 

8 proximate, portions of the adjacent wiring line and 

9 the noticea wiring line and the noise waveforms are 
10, calculated \is_ing_ the simulation models, and then 

11 the noise waveforms calculated with regard to all 

12 of the proximate portions and the signal waveform 

13 are synthesized with generation timings of the 

14 noise waveforms Ytaken into consideration. 

1 3. The noiseWecking method as set forth in 

2 claim 1, characterized in that, when the noise 

3 checking is performed^ a maximum delay time and a 

4 minimum delay time of xihe noticed wiring line are 

5 extracted from the nois^t composite waveform, and 

6 overdelay /racing checking^ for the noticed wiring 

7 line is performed using the\maximum delay time and 

8 the minimum delay time. \ 

1 4. The noise checking method as set forth in 

2 claim 1, characterized in that , Were the signal 

3 waveform which propagates in theXnoticed wiring 

4 line is a clock waveform, when the iioise checking 

5 is performed, a pulse period of the noise composite 

6 waveform is calculated from crossing povints of the 

7 noise composite waveform and a higrh level 
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discrimination threshold value/low level 
discrimination threshold value for the signal 
waveform, and pulse period checking of the clock 
waveform in the noticed wiring line is performed 
based oil the pulse period. 

5. Trie noise checking method as set forth in 
claim 1, characterized in that, where the signal 
waveform which propagates in the noticed wiring 
line is a clock\ waveform , when the noise checking 
is performed, a Vising width and a falling width 
of the noise composite waveform are calculated from 
crossing points of tkie noise composite waveform and 
a high level discrimination threshold value/low 
level discrimination threshold value for the signal 
waveform, and pulse wio\th checking of the clock 
waveform in the noticed wiring line is performed 
based on the rising width and the falling width. 

6. The noise checking method as set forth in 
claim 1, characterized in that\ where the signal 
waveform which propagates in tt^e noticed wiring 
line is a clock waveform, when the\noise checking 
is performed, a time required fbr the noise 
composite waveform to rise and another time 
required for the noise composite wavefosrm to fall 
are calculated from crossing points of t*te noise 



aiomposite waveform and a high level discrimination 
threshold value/low level discrimination threshold 
valile for the signal waveform, and checking of the 
risiivg time/falling time of the clock waveform in 
the noticed wiring line is performed based on the 
times . \ 



7. The noise checking method as set forth in 
claim 1, characterized in that, when the simulation 
is performed, tshe simulation model is divided into 
a plurality of fSiles, and simulations with regard 
to the plurality o^f files are executed individually 
by a plurality of processing sections of a parallel 
processor which operate parallelly, whereafter 
simulation result f iNLes by said plurality of 
processing sections arev combined. 

8. The noise checking, method as set forth in 
claim 1, characterized in that, when the simulation 
is performed, the simulation model is divided into 
a plurality of files, and simulations with regard 
to the plurality of files are executed individually 
by a plurality of processing sections 
interconnected over a networkX whereafter 
simulation result files by said plurality of 
processing sections are combined. \ 




1 \ 9. The noise checking method as set forth in 

2 clasim 1, characterized in that it further comprises 

3 the is teps of : 

4 performing a noise analysis with regard to the 

5 noise composite waveform; 

f> displaying, if a questionable wiring line 

7 which has a Wd influence on the noticed wiring line 

8 is found by th\ noise analysis , a wiring line pattern 

9 including the\ noticed wiring line and the 

10 questionable wiAing line on a display section; 

11 calculating , \if the questionable wiring line 

12 displayed on said drsplay section is moved on said 

13 display section by mea,ns of a pointing device, an 

14 actual movement amount \>f the questionable wiring 

15 line corresponding to an Amount of the movement by 

16 said pointing device; \ 

17 performing, in the \ state wherein the 

18 questionable wiring line is moved by the actual 

19 movement amount , the product iork of the simulation 

20 model, the simulation, the synthesis of the noise 

21 composite waveform and the noise checking again; 

22 and \ 

23 displaying the noise composite waveform after 

24 the movement of the questionable wiring \ine on said 

25 display section. \ 

1 10. The noise checking method as set foxth in 
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c\Laim 1, characterized in that it further comprises 
the steps of : 

\ performing a noise analysis with regard to the 
noise composite waveform; 

displaying, if a noise waveform which has a 
bad influence on the noticed wiring line is found 
by the iroise analysis, the noise waveform on a 
display section; and 

calcullating, if the noise waveform displayed 
on said dispiSay section is moved on said display 
section by means of a pointing device, a timing 
changing amount o^f the noise waveform corresponding 
to an amount of theVovement by said pointing device 
and dynamically changing a generation timing of the 
noise waveform by theVtiming changing amount. 

11. The noise checkxhg method as set forth in 
claim 10, characterized in \that the synthesis of 
the noise composite waveform a\id the noise checking 
are performed again using the noise waveform whose 
generation timing has been dynamically changed, and 
the noise composite waveform akter the timing 
changing of the noise waveform is displayed on said 
display section. \ 

12. The noise checking method as sest forth in 
claim 1, characterized in that it further comprises 




the steps of : 

\ calculating, where ringing is superposed on 
theNioise composite waveform, a damping resistance 
value\with which the ringing can be eliminated if 
the damping resistor is added to the noticed wiring 
line; \ 

displaying candidate part data corresponding 
to the danvping resistance value on said display 
section; \ 

performing, in a state wherein a part selected 
from among the Candidate part data is added to the 
noticed wiring \ line, the production of the 
simulation model, \the simulation, the synthesis of 
the noise composite waveform and the noise checking 
again; and \ 

displaying the noi.se composite waveform after 
the addition of the partv on said display section, 

13. The noise checking method as set forth in 
claim 1, characterized in tn^at , 

in order to obtain trie noise composite 
waveform, \ 

time axis direction distributions of a maximum 
value and a minimum value of the ^signal waveform 
with a delay variation taken into consideration are 
calculated and time axis direction distributions 
of a maximum value and a minimum value\)f a noise 
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10 \ waveform with a noise generation timing variation 

11 Vaken into consideration are calculated for each 

12 kitod of noise, and 

13 \ time axis direction distributions of the 

14 maxinmm value and the minimum value obtained by 

15 synthesizing the time axis direction distributions 

16 of the maximum value and the minimum value of the 

17 signal waveform and the time axis direction 

18 dis tribut ioiis of the maximum value and the minimum 

19 value of the noise waveforms are used as the noise 

20 composite waveform. 

1 14. The noiseXchecking method as set forth in 

2 claim 13, characterised in that, when the noise 

3 checking is performed, \t is discriminated whether 
^4 or not both of the time axils direct ion distributions 

5 of the maximum value and tn^e minimum value of the 

6 noise composite waveform sat\sfy logical expected 

7 values for a check object pin\ 

1 15. The noise checking methocKas set forth in 

2 claim 13, characterized in that, \ 

3 when the simulation is performed,, a single 

4 signal waveform is calculated under a predetermined 

5 condition and a single noise waveform for ekch kind 

6 of noise is calculated under the predetermined 

7 condition, and, \ 
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8 v when the noise composite waveform is obtained, 

9 t\he single signal waveform calculated is shifted 

10 within a range of the delay variation to calculate 

11 timfe axis direction distributions of the maximum 

12 valua and the minimum value of the signal waveform 
13 and. thV single noise waveform calculated is shifted 

14 within \a range of the noise generation timing 

15 variation, to calculate, for each kind of noise, time 

16 axis direction distributions of the maximum value 

17 and the minimum value of the noise waveform; 

1 16. The nbise checking method as set forth in 

2 claim 13, characterized in that, where the noise 

3 waveform exists across a plurality of clock cycles, 

4 a maximum value compressed noise waveform and a 

5 minimum value compressed noise waveform, in which 

6 maximum values and minimum values of the noise 

7 waveform are compressedX into one clock cycle 

8 respectively, are produced by extracting the 

9 maximum values and the minimum values of the noise 

10 waveform in the same phase of e\ch clock cycle from 

11 the clock cycles respectively, aiid the compressed 

12 noise waveforms are used as the tiiroe axis direction 

13 distributions of the maximum value knd the minimum 

14 value of the noise waveform, respectively. 
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17. The noise checking method as sat forth in 
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claim 13, characterized in that, when an overdelay 
check of the signal waveform is performed by the 
noise checking, upon rising of the signal waveform, 
a waveform obtained by synthesizing the time axis 
distribution of the minimum value of the noise 
-wavef.oML with the signal waveform is used as the 
noise composite waveform, but upon falling of the 
signal waveform, another waveform obtained by 
synthesizing the time axis distribution of the 
maximum valud of the noise waveform with the signal 
waveform is ussed as the noise composite waveform. 

18. The noiNse checking method as set forth in 
claim 13, characterized in that, when a racing check 
of the signal waveform is performed by the noise 
checking, upon rising\ of the signal waveform, a 
waveform obtained by synthesizing the time axis 
distribution of the maximum value of the noise 
waveform with the signal waveform is used as the 
noise composite waveform, but upon falling of the 
signal waveform, another waveform obtained by 
synthesizing the time axis distribution of the 
minimum value of the noise waveform with the signal 
waveform is used as the noise composite waveform. 



19. A noise checking apparatus vised upon 
circuit designing for checking noise which has an 




influence on a signal waveform which propagates in 
a noticed wiring line on a design object circuit, 
characterized in that it comprises: 

\ a model production section (3) for producing 
a simulation model of a circuit portion relating 
to thknot iced wiring line; 

a simulation section (4) for performing a 
simulation^ using the simulation model produced by 
said model production section (3) to calculate a 
signal wavefoVm which propagates in the noticed 
wiring line atid calculate a noise waveform 
superposed on they signal waveform in the noticed 
wiring line for eaish kind of noise ; 

a noise waveform synthesis section (5) for 
synthesizing the sigiral waveform and the noise 
waveforms calculated by ssaid simulation section (4) 
with generation timings ^of the noise waveforms 
taken into consideration^ to obtain a noise 
composite waveform which is tn^e signal waveform on 
which the noise is superposed ;\ and 

a noise checking section ( for performing 
noise checking based on the novise composite 
waveform obtained by said noise waveform synthesis 
section ( 5 ) . \ 

20. The noise checking apparatus as skt forth 
in claim 19, characterized in that, wheVe an 
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3 \adjacent wiring line to the noticed wiring line is 

4 turned back in such a manner as to have a plurality 

5 of \ Proximate portions which can electrically 

6 interfere with the noticed wiring line, said model 

7 production section (3) produces simulation models 
-8 with reaard to the individual proximate portions 

9 of the adjacent wiring line and the noticed wiring 

10 line and said simulation section (4) calculates the 

11 noise waveforms using the simulation models, and 

12 then said noiSse waveform synthesis section (5) 

13 synthesizes theV noise waveforms calculated with 

14 regard to all of\the proximate portions and the 

15 signal waveform wiSth generation timings of the 

16 noise waveforms taken into consideration. 

1 21. The noise checki-ng apparatus as set forth 

2 in claim 19, characterized in that said noise 

3 checking section (6) extracts a maximum delay time 

4 and a minimum delay time of thk noticed wiring line 

5 from the noise composite waveform and performs 

6 overdelay /racing checking for ttte noticed wiring 

7 line using the maximum delay time and the minimum 

8 delay time. \ 

1 22. The noise checking apparatus as set forth 

2 in claim 19, characterized in that, where the^signal 

3 waveform which propagates in the noticed wiring 




line is a clock waveform, said noise checking 
section (6) calculates a pulse period of the noise 
composite waveform from crossing points of the 
noises. composite waveform and a high level 
discrimination threshold value/low level 
di_scrimmay L on_ threshold value for the signal 
waveform and performs pulse period checking of the 
clock waveform in the noticed wiring line based on 
the pulse period. 

23. The noike checking apparatus as set forth 
in claim 19, characterized in that, where the signal 
waveform which propagates in the noticed wiring 
line is a clock wavefvorm, said noise checking 
section (6) calculates a rslsing width and a falling 
width of the noise composite\wavef orm from crossing 
points of the noise compos itk waveform and a high 
level discrimination threshold value/low level 
discrimination threshold value\for the signal 
waveform and performs pulse width \hecking of the 
clock waveform in the noticed wiring Vine based on 
the rising width and the falling width. 

24. The noise checking apparatus as s\et forth 
in claim 19, characterized in that, where the\signal 
waveform which propagates in the noticed wiring 
line is a clock waveform, said noise checking 
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5 vsection (6) calculates a time required for the noise 

6 composite waveform to rise and another time 

7 required for the noise composite waveform to fall 

8 from\ crossing points of the noise composite 

9 waveform and a high level discrimination threshold 
10 jy-alue/low level discrimination threshold value for 

11 the signa\L waveform and performs checking of the 

12 rising times/falling time of the clock waveform in 

13 the noticed wiring line based on the times. 

1 25. The ndJ.se checking apparatus as set forth 

2 in claim 19, characterized in that said simulation 

3 section (4) includes : 

, 4 a file dividiVg section for dividing the 

5 simulation model intb a plurality of files; 

6 a parallel processor having a plurality of 

7 processing sections for Executing simulations with 

8 regard to the plurality dvf files obtained by the 

9 division of said file dividing section parallelly; 

10 and \ 

11 a file combining section for combining 

12 simulation result files by sVid plurality of 

13 processing sections. \ 

1 26. The noise checking apparatus as set forth 

2 in claim 19, characterized in that saidk simulation 

3 section (4) includes: \ 




a file dividing section for dividing the 
simulation model into a plurality of files; 

\ a network interconnecting a plurality of 
processing sections for executing simulations with 
regard\ to the plurality of files parallelly; and 

a_ \file combining section for combining 

simulation result files by said plurality of 
processing\sections. 

27. The/koise checking apparatus as set forth 
in claim 19, characterized in that it further 
comprises : \ 

a noise composite waveform analysis section 
for performing a nois*s analysis with regard to the 
noise composite wavefoVm; 

a display section\ for displaying, if a 
questionable wiring line wnJLch has a bad influence 
on the noticed wiring line iSs found by said noise 
composite waveform analysis section, a wiring line 
pattern including the noticed wiring line and the 
questionable wiring line; \ 

a pointing device for moving thX questionable 
wiring line displayed on said display, section on 
said display section; and \ 

a movement amount calculation section for 
calculating an actual movement amount \>f the 
questionable wiring line corresponding to an amount 
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19 tyOf the movement by said pointing device; and that, 

20 \ in the state wherein the questionable wiring 

21 link is moved by the actual movement amount, said 

22 model \product ion section (3), said simulation 

23 sections) f said noise waveform synthesis section 
24- —(-5-) -and sai^d noise checking section (6) are operated 

25 again and th^ noise composite waveform after the 

26 movement of \the questionable wiring line is 

27 displayed on saSid display section, 

1 28. The noise, checking apparatus as set forth 

2 in claim 19, characterized in that it further 

3 comprises: \ 

4 a noise composite Vaveform analysis section 

5 for performing a noise analysis with regard to the 

6 noise composite waveform; \ 

7 a display section for displaying, if a noise 

8 waveform which has a bad influence on the noticed 

9 wiring line is found by said\noise composite 

10 waveform analysis section, the nois^e waveform; and 

11 a timing changing amount calculation section 

12 for calculating a timing changing amVunt of the 

13 noise waveform corresponding to an amount of the 

14 movement by said pointing device and dynamically 

15 changing a generation timing of the noise waVeform 

16 by the timing changing amount. \ 
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1 29. The noise checking apparatus as set forth 

2 ih claim 28, characterized in that said noise 

3 waveform synthesis section (5) and said noise 

4 checking section (6) are operated again in a state 

5 whereir^the generation timing of the noise waveform 
-6 — -is-ehang^ # - and. the noise composite waveform after 

7 the timing changing of the noise waveform is 

8 displayed oriv said display section 



1 30. The n6si.se checking apparatus as set forth 

2 in claim 19, characterized in that it further 

3 comprises : 

4 a damping resistance value calculation 

5 section for calculating, where ringing is 

6 superposed on the noisse composite waveform, a 

7 damping resistance value with which the ringing can 

8 be eliminated if the damping resistor is added to 

9 the noticed wiring line; 

10 a part searching section\for searching for 

11 candidate part data corresponding to the damping 

12 resistance value calculated by \ said damping 

13 resistance value calculation sectioi 

14 a displaying section for displaying the 

15 candidate part data searched out by ^aid part 

16 searching section; and 

17 a selective inputting section for selecting 

18 a part from among the candidate part data displayed 




19 v on said display section; and that, 

20 \ in a state wherein the part selected from among 

21 tnb candidate part data is added to the noticed 

22 wiriKg line, said model production section (3), 

23 said simulation section (4), said noise waveform 

24 synthesisV section. _(-5J and said noise checking 

25 section (6)\ are operated again, and the noise 

26 composite waveform after the addition of the part 

27 is displayed on\ said display section. 

1 31. The noise\checking apparatus as set forth 

2 in claim 19, characterized in that said noise 

3 waveform synthesis seVtion (5) 

4 calculates time axXs direction distributions 

5 of a maximum value and a minimum value of the signal 

6 waveform with a delay \ariation taken into 

7 consideration and calculatesVt ime axis direction 

8 distributions of a maximum value\and a minimum value 

9 of a noise waveform with a noise generation timing 

10 variation taken into consideration^ for each kind 

11 of noise, and \ 

12 synthesizes the time axis \ direction 

13 distributions of the maximum value and trie minimum 

14 value of the signal waveform and the tisme axis 

15 direction distributions of the maximum valSie and 

16 the minimum value of the noise waveforms to oVtain 

17 time axis direction distributions of the maximum 



18 vvalue and the minimum value as the noise composite 

19 waveform. 

1 \32. The noise checking apparatus as set forth 

2 in cla\im 31, characterized, in that said noise 
3 checking section . _( 6 ) _ discriminates whether or not 

4 both of rhe time axis direction distributions of 

5 the maximum value and the minimum value of the noise 

6 composite waveform satisfy logical expected values 

7 for a check ob\ect pin to perform the noise checking. 

1 33. The noise checking apparatus as set forth 

2 in claim 31, characterized in that 

3 said simulation section (4) calculates a 

4 single signal waveform under a predetermined 
\^ 5 condition and calculates a single noise waveform 
^ 6 for each kind of noisk under the predetermined 

7 condition, and \ 

8 said noise waveform\ synthesis section (5) 

9 shifts the calculated single signal waveform within 

10 a range of the delay variation to calculate time 

11 axis direction distributions oj£ the maximum value 

12 and the minimum value of the signal waveform and 

13 shifts the calculated single noiSse waveform for 

14 each kind of noise within a range\of the noise 

15 generation timing variation to calculate, for each 

16 kind of noise, time axis direction distributions 
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of the maximum value and the minimum value of the 
noise waveform. 

\ 34. The noise checking apparatus as set forth 
in c\aim 31, characterized in that, where the noise 
waveform exists across a plurality of clock cycles, 
said norse waveform synthesis section (5) extracts 
maximum vsalues and minimum values of the noise 
waveform in\the same phase of each clock cycle from 
the clock cycles respectively to produce a maximum 
value compresses noise waveform and a minimum value 
compressed noises waveform wherein the maximum 
values and the mininmm values of the noise waveform 
are compressed into one clock cycle respectively, 
and uses the compres sea\noise waveforms as the time 
axis direction distributions of the maximum value 
and the minimum value ok the noise waveform, 
respectively. \ 

35 . The noise checking apparatus as set forth 
in claim 31, characterized in that Awhen said noise 
checking section (6) performs an ovWdelay check 
of the signal waveform, said nois^e waveform 
synthesis section (5) synthesizes, uponVising of 
the signal waveform, the time axis distribution of 
the minimum value of the noise waveform wira the 
signal waveform to obtain the noise composite 
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9 waveform, but synthesizes, upon falling of the 

itK signal waveform, the time axis distribution of the 

11 \maximum value of the noise waveform with the signal 

12 wXveform to obtain the noise composite waveform 



1 3^v The noise checking apparatus as set forth 

2 in claim 31\characterized in that, when said noise 

3 checking sectib^n (6) performs a racing check of the 

4 signal waveform, N^aid noise waveform synthesis 

5 section (5) synthesizes, upon rising of the signal 

6 waveform, the time axis distribution of the maximum 

7 value of the noise waveform w\th the signal waveform 

8 to obtain the noise composite waveform, but 

9 synthesizes, upon falling of the \ignal waveform, 

10 the time axis distribution of the mih^imum value of 

11 the noise waveform with the signal w^yeform to 

12 obtain the noise composite waveform. 



